Is self-perceived oral health status related to non-carious cervical lesions in Brazilian working adults?
INTRODUCTION
Previous studies have demonstrated that poor oral health may limit daily activies 1 and the impact of tooth loss and dental caries on Oral Health Related Quality of Life (OHRQoL) in working adults [2] [3] [4] . Adults that have anterior tooth loss and more than four teeth lost [2] [3] [4] have significative impact on OHRQoL, independent from the instrument measure used, but these investigations doesn't have been adjusted for lifestyle conditions like alcohol consumption and tobacco use, neither adjusted for presence of Non Carious Cervical Lesions (NCCL).
A NCCL is a non-carious related of tooth loss structure at the cement-enamel junction resulted of a multifactorial interactions which includes erosion, abfraction and abrasion processes 5, 6 . These conditions may cause gingival resection and root exposure, contributing to tissue abrasion from manual toothbrushing 7 with exposition of dentine tubules leading to oral pain 8 that may affect OHRQoL and capacity to work.
A growing emphasis on subjective measures of oral quality of life is important for public polices, especially on national health polices, that could influence working adults perception at satisfactory levels of health-related quality of life 9 , because it is well known that visiting dentist for oral pain or untreated caries could influence their measures. The clinical oral signs represent only one aspect of overall health, and include subjective measures keeps a teorical concept that differs the traditional biological model of health 9 . For example, Brennan and Teusner 10 assessed joint effects of oral health and general health functioning problems and reported that for working age adults, oral health was associated with general health for those with more health problems, impacting on OHRQoL scores.
The Work Ability Index (WAI), developed by the Finnish Institute of Occupational Health (FIOH) was validated to be used in Brazilian population and reflects a combination of human resources in relation to social, mental and physical demands that could affect capacity to work, because this account takes into consideration aspects of general health 11 . It could be useful for monitoring Occupational Health and express capacity to work, and it's already known to be related to OHIP-14 scores in a Brazilian worker´s population 12 Thus, the aim of this study was to evaluate if non-carious cervical lesions impact on self-perceived oral health status, and verify WAI and OHRQoL associations in a Brazilian population of working adults, adjusting these conditions for tobacco use and alcohol consumption.
MATERIAL AND METHOD

Ethical aspects and sample selection
The study protocol was approved by the local Research Ethics Committee at the University of São Paulo School of Dentistry (process number 101-11 CAAE 0113.0.017.000-11). This was a crosssectional study conducted at a Worker's Health Reference Center, located in the city of Guarulhos, SP, whose coverage includes 10 other nearby cities.
Sample size determination
The sample size was determined using the formula (n = z 2 x s 2 / d 2 ), considering a 95% level of confidence (z = 1.96), which was used to determine the DMFT index, According to the data of national surveys 13 , the standard deviation (SD) of the DMFT index in the southeast region of Brazil for the 35-44 years age group is 7.51 (s = 7.51). The error estimation (d value) was measured for 1.5 unit of the DMFT (0.5 unit for each component of the index). By using these values in the formula, we have n = (1.96) 2 x (7.51) 2 / (1.5) 2 = 96.25, so the result was rounded up to a sample size of 100 workers.
We chose to use the 35-44 years age group in the sample size calculation because, according to national epidemiological surveys, this group is the one that best represents the "workers" category. The 65-74 years age group corresponds to elderly and retired individuals, and the preceding 15-19 years age group corresponds to adolescents 14 .
Data collection and oral examination
Data collection and oral examination was conducted by one investigator (R.A.B.) previously trained to diagnose in the Department of Community Dentistry, University of São Paulo, with WHO recommendations 15 . Consistency was measured by the kappa index. We obtained a value of 0.7 during the first week, but the values were higher than 0.93 in the following weeks, thus indicating substantial agreement. For each 10 workers, one was reexamined to assess intra-examiner agreement 14 The workers responded to questionnaires regarding personal and social demographic information (name, age, gender, educational level, marital status), occupational information (exposure to acid mists and chemical products, income), reason for seeking assistance at the Worker's Health Reference Center and finally, questionnaires OHIP-14 16 and WAI 11 . In an interview with the investigator, the alcohol use disorders identification test (AUDIT) and the Fagerström Tolerance questionnaire were used to assess alcohol consumption and nicotine dependence 14 All workers were submitted to a clinical dental exam, which was performed on all teeth, including third molars (if present). The DMFT index was assessed in the examination, according to WHO criteria 15 Instruction for calculation of prevalence and extension of OHIP-14 are available at Slade et al 9
Diagnostic criteria for untreated NCCLs
The diagnostic criteria for untreated NCCLs were location in the cervical third of the tooth, no caries, wedge-shaped lesion with sharp edges, or Cshaped lesion with rounded edges.
Statistical analyses
Frequency distribution and cross tabulation tables were constructed using Microsoft Excel 2013 (Microsoft Inc., Redmond, WA, USA), and the data was processed using the STATA v.13 (Stata Corp., College St., TX, USA).
We use conbrach´s alpha test to access OHIP-14 reliability. For statistics that use analyses of NCCLs we excluded edentulous workers (n=5) because they couldn't express formation of NCCLs, minimizing eventual bias. For bivariate analyses of OHIP-14 we use qui square test, and Prevalence ratios (PR) with confidence interval of 95%, and dichotomized severity of OHIP-14 into lower severity (under 7 points) and upper severity (upper 7 points). Qui square test and PR was applied to oral pain (question 3) and worried about teeth (question4) of OHIP-14 questionnaire, respectively to access influence of NCCLs in these impacting dimensions.
RESULTS
Internal reliability of OHIP-14 questionnaire was analyzed under Cronbach´s alpha, with a confidence interval of 95%. OHIP-14 score was 0,87, which showed good internal reliability. One hundred workers were eligible to participate in this study. The age of workers ranged from 20 to 68 years old, with a mean range of 44.15 (SD 10.30). The prevalence and extension of OHIP-14 are shown in Table I , according to every dimension of OHIP-14. Table II shows bivariate analyses of OHIP-14 with several others independent variables. We note that was significant association of OHIP-14 with presence or absence of NCCLs (p=0,02) and years of smoking (when stratified above 15 years of smoking and under 15 years) OR 1.87 (CI95% 1.01-7.43). Table III shows logistic regression in the multivariate model showing us a log-likelihood of -65.1106, and the independent variable "years of smoking" was significative associated and independent of other variables. 17 . We found OHIP-14 severity mean of 10,21 with is similar other study in a Brazilian residents in Piracicaba that found a mean of 10,21 2 and above 7.70 of other study with Brazilian´s workers of a textile company 12 and above the 4.55 of a workers population of a public university 18 .Differences maybe could be explained by schooling. Employers of the textile company, 71% has university graduation and belongs to administrative services and in the present research, only 1% has university. Workers that has better schooling has a better income and it determines much more dentist visits, reducing impact on OHRQoL.
Educational level was significant and independent of other variables that affects OHIP-14 severity 12 .
The lower values for workers of public university could be explained by being education workers feeling about face appearance 18 . OHIP-14 extent (mean number of items reported fairly/very often), in the present research, was 0.82, values above 0.36 for UK population and 0.46 for Australian dentate population and 0.72 for Australian edentulous population 9 . Even with methodological considerations, in the present research we use an interview-administered collection of data questionnaires, and not a self-completed questionnaires that were used in Australia, the values of OHIP-14 extent was upper the two countries. Low income and low schooling of workers in the present research could explain it.
Previous studies have demonstrated the impact of tooth loss and dental caries on OHRQoL in working adults 2,3 but these studies does not have been adjusted for lifestyle conditions like alcohol consumption and tobacco use, neither for NCCLs. Our study does not associated with dental caries, neither tooth loss of four or more teeth. It is unknown why these conditions affect quality of life, being a challenge for epidemiological studies 2 . The explanation for OHRQoL were not associated with tooth loss, maybe could be a large number of workers with oral periodontal problems, seen in periodontal pocket. This workers need extraction, but with difficult to dental care access, remains with teeth that need extraction (26% of workers) and 38% has periodontal pocket more than 3 mm. The present research showed that posterior tooth loss was significant in relation to anterior tooth loss (p<0,001) in all years group( 18-34 years; 35-44;45-67), and it could explain the lower impact (absence of significant association) with tooth loss (more or less than 4 teeth) and OHRQoL, which is in agreement with another finding 4 . The association of OHIP-14 severity (bivariate analyses) with presence of Non-carious cervical lesions (p=0,007) has biological plausibility, because NCCLs may cause dentine hypersensitive (8) with impacts on oral pain, a very significant dimension of OHRQoL. Physical oral pain, maybe by formation of NCCLs, and physiological discomfort (being worried about teeth), was the two dimensions that more impact OHRQoL with (73% and 75%) of self-perceived impact, agreeing with other findings 2, 3, 12, [18] [19] [20] . This research showed a significant association of NCCL with question 3 of OHIP instrument (oral pain in the last 6 months), one of the most important dimension, with PR of 2,16 (CI95% 1,06-4,40). Associations of NCCLs and OHRQoL have to be investigated in futures researches.
The logistic regression model to perform the severity ( impacts under 7 points and impacts over 7 points) associate prevalence of OHIP-14 to years of smoking habits (specifically more than 15 years of smoking) and independent of other variables. The explanation for this fact is that smoking for a long period of time may lead to gingival resection, formation of NCCLs, periodontal problems, alter salivary Ph. Strategies of reducing tobacco use in workplace should be adopted immediately for Brazilian companies.
The work ability index, developed by the Finish Institute of Occupational Health (FIOH) had significative association with OHIP-14 severity, with can impact on how a worker feels in your occupational activity. This association justifies actions related to promotion and protection´s oral health workers. This evidence reinforces the importance to integrate occupational oral health activities and health care in Brazilian Companies. In a recent future these actions could be added in Health Family Strategy. This information of OHRQoL precedes clinical exams and could be made by Communitarian agents in domiciliary visits being oriented and prior to public access of workers 19 . Campaigns against tobacco use in much could favor the condition of oral health of workers, and promote the systemic health. Ramseier et al. 21 reported that the use of tobacco has been a risk factor for cancer and periodontal disease. Help people quit smoking could also be responsibility of oral health teams, and should be supported by behavioral actions accompanied by pharmacotherapy. Governments should give the correct support to oral health professionals in an attempt to try to promote initiatives for the population, the community and the workers as much this tend strategies to improve the oral health condition. Action against tobacco use, conducted by the Health Family Strategy, supported by public policies could help to promote a more favorable oral environment against various oral diseases resulting from tobacco use 21 . This study also allows the Dentist to define strategies "high risk" in occupational oral health services, for example, by a worker who smokes, and have NCCLs. This concept of "risk" strategy has been questioned in the literature 22 where the present author posited the question: Could a small increase in disease in a large number of individuals from "no risk" generate a wider range of diseases than a large increase in a group of diseases in "risk" of a few individuals? It is to emphasize that this risk strategy will depend on the population of workers, so we must always stick to the population characteristics, the prevalence, risk factors of diseases as well as their age profile.
CONCLUSION
In the group of workers examined, NCCLs and years of smoking was significative associated with OHRQoL dimensions, measured by OHIP-14 questionnaire. Companies are urged to monitor brazilian´s workers oral health, and self-perceived oral health status is an important tool. These strategies may improve work ability and capacity to work.
